Human epithelial type 2 cell classification based on concatenated features and machine learning algorithms by Nasseri, Mahsa
HUMAN EPITHELIAL TYPE 2 CELL CLASSIFICATION BASED ON
CONCATENATED FEATURES AND MACHINE LEARNING ALGORITHMS
MAHSA NASSERI
UNIVERSITI TEKNOLOGI MALAYSIA
HUMAN EPITHELIAL TYPE 2 CELL CLASSIFICATION BASED ON
CONCATENATED FEATURES AND MACHINE LEARNING ALGORITHMS
MAHSA NASSERI
A project report submitted in partial fulfilment of the
requirements for the award of the degree of









I would like to express my deepest gratitude to my supervisor, Prof. Dr. Syed
Abdul Rahman bin Syed Abu Bakar, for his excellent guidance, caring, patience, and
providing me with an excellent atmosphere for doing research.
I would also like to thank my parents. They were always supporting me and
encouraging me with their best wishes.
Finally, I would like to thank my husband, Shahab Ensafi. He was always there
cheering me up and stood by me through the good times and bad.
I would also like to thank the developers of the utmthesis LATEX project for
making the thesis writing process a lot easier for me. Thanks to them, I could focus




Medical researches show that Autoimmune Diseases (AD) are among the top
ten leading causes of death among women in all age groups. The detection of AD in
human body is performed by testing a type of antinuclear antibody, Human Epithelial
Type 2 (HEp-2). The indirect immunofluorescence (IIF) imaging technique is used
to capture the HEp-2 images to be used by physicians for detection. However,
the detection of AD by IIF technique and analysis of them depends heavily on
the experience of the physicians and may consume a long time. An accurate and
automatic Computer Aided Diagnosis system will help greatly for the classification of
the patterns in HEp-2 test. In this project an automatic HEp-2 cell image classification
technique is proposed that exploits different feature types such as Rotation Invariant
Co-Occurrence Local Binary Patterns (RICLBP), Scale Invariant Feature Transform
and Speeded-Up Robust Feature. Additionally, a three layer of feature concatenation
technique is proposed to extract spatial information of the images rather than local
features. Finally, for the classification model, variety of classifiers are exploited to
evaluate the performance of the system. These classifiers are Support Vector Machines
(SVM), Random Forest (RF) and AdaBoost. As the results show, the performance of
the system by using the RICLBP features with SVM and RF classifier is improved
for ICPR2012 and ICIP2013 datasets, respectively. The performance on ICPR2012 is
almost reached to the human expert accuracy and in image level classification it goes
beyond the expert physicians’ accuracy and reaches to 86%. In ICIP2013 dataset,
specially for intermediate intensity level, almost 8% improvement is achieved by
comparing with other methods.
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ABSTRAK
Kajian perubatan menunjukkan bahawa Penyakit Autoimun atau (AD)
merupakan salah satu di antara sepuluh penyebab utama kematian di kalangan
wanita pada semua peringkat umur. AD dapat dikenalpasti pada tubuh manusia
dengan menjalankan ujian antinuklear antibodi, Human Epithelial Type 2 (HEp-2).
Teknik pengimejan immunofluorescence tidak langsung (IIF) digunakan oleh pakar
perubatan untuk mengenalpasti imej-imej HEp-2. Walaubagaimanapun, teknik IFF
dan analisisnya banyak bergantung kepada pengalaman doktor dan memakan masa
yang lama. Satu sistem diagnosis bantuan komputer yang tepat dan automatik akan
banyak membantu pengkelasan jenis sel gambar HEp-2. Dalam projek ini, satu
teknik pengelasan automatik sel imej HEp-2 adalah dicadangkan yang mengeksploitasi
ciri berbeza seperti ciri putaran berubah sesama kejadian corak binari tempatan
(RICLBP), Skala Ciri berubah dan ciri teguh yang dipercepatkan. Selain itu, untuk
klasifikasi model, teknik dinamika di cadangkan untuk mengesktrak informasi spatial
bagi imej. Seterusnya bagi pengelasan, kepelbagaiannya dieksploitasi untuk menilai
prestasi sistem. Pengelasan-pengelasan ini ialah mesin sokongan vektor (SVM), hutan
rawak (RF) dan AdaBoost. hasilnya, keputusan menunjukkan prestasi sistem dengan
menggunakan ciri-ciri pengelasan RICLBP dengan SVM dan RF meningkat untuk
set data ICPR2012 dan ICIP2013. Prestasi pada ICPR2012 hampir sama dengan
keputusan kepakaran manusia dan pada tahap klasifikasi imej, ianya jauh lebih dari itu
dan ketepatan 86% diperolehi. Dalam set data ICIP2013 khasnya, untuk tahap intensiti
pertengahan, peningkatan sebanyak 8% dicapai bila dibandingkan dengan kaedah lain.
